Chemical modification of F1-ATPase by dicyclohexylcarbodiimide: application to analysis of the stoichiometry of subunits in Escherichia coli F1.
N,N'-Dicyclohexylcarbodiimide (DCCD) covalently binds to the beta subunit of Escherichia coli F1-ATPase (BF1). The ATPase activity is fully inhibited when 1 mol of DCCD is bound/mol of BF1, in spite of the fact that BF1 contains several beta subunits [Satre, M., Lunardi, J., Pougeois, R., & Vignais, P.V. (1979) Biochemistry 18, 3134-3140]. Advantage was taken of the reactivity of DCCD with respect to BF1 to determine the exact stoichiometry of the beta subunits in BF1. Two methods were used. The first one was based on the fact that modification of the beta subunit by DCCD results in the disappearance of one negative charge, due to the binding of DCCD to a carboxyl group of the beta subunit. The nonmodified and the modified beta subunits were separated by electrofocusing, and the percentage of modified beta subunits was assessed as a function of the percentage of ATPase inactivation. The second method relied on direct comparison, after inactivation of BF1 by [14C]DCCD, of the specific radioactivities of the whole BF1 and the isolated beta subunits. Both methods indicate that each molecule of BF1 contains three beta subunits.